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Validation of the Edinburgh Claudication
Questionnaire in 1st generation Black
African-Caribbean and South Asian UK migrants:
A sub-study to the Ethnic-Echocardiographic Heart
of England Screening (E-ECHOES) study
Philip C Bennett1,2, Gregory YH Lip1†, Stanley Silverman2, Andrew D Blann1 and Paramjit S Gill3*†
Abstract
Background: We determined the diagnostic accuracy of the Edinburgh Claudication Questionnaire (ECQ) in 1st
generation Black African-Caribbean UK migrants as previous diagnostic questionnaires have been found to be less
accurate in this population. We also determined the diagnostic accuracy of translated versions of the ECQ in 1st
generation South Asian UK migrants, as this has not been investigated before.
Methods: Subjects were recruited from the Ethnic-Echocardiographic Heart of England Screening (E-ECHOES)
study, a community based screening survey for heart failure in minority ethnic groups. Translated versions of the
ECQ were prepared following a recognised protocol. All participants attending screening between October 2007
and February 2009 were asked to complete the ECQ in the language of their choice (English, Punjabi, Bengali,
Urdu, Hindi or Gujarati). Subjects answering positively to experiencing leg pain or discomfort on walking were
asked to return to have Ankle Brachial Pressure Index (ABPI) measured.
Results: 154 out of 2831 subjects participating in E-ECHOES (5.4%) were eligible to participate in this sub-study, for
which 74.3% returned for ABPI assessment. Non-responders were younger than participants (59[9] vs. 65[11] years;
p = 0.015). Punjabi, English and Bengali questionnaires identified participants with Intermittent Claudication, so
these questionnaires were assessed. The sensitivities (SN), specificities (SP), positive (PPV) and negative (NPV)
predictive values were calculated. English: SN: 50%; SP: 68%; PPV: 43%; NPV: 74%. Punjabi: SN: 50%; SP: 87%; PPV:
43%; NPV: 90%. Bengali: SN: 33%; SP: 50%; PPV: 13%; NPV: 73%. There were significant differences in diagnostic
accuracy between the 3 versions (Punjabi: 83.8%; Bengali: 45%; English: 62.2%; p < 0.0001). No significant
differences were found in sensitivity and specificity between illiterate and literate participants in any of the
questionnaires and there was no significant different difference between those under and over 60 years of age.
Conclusions: Our findings suggest that the ECQ is not as sensitive or specific a diagnostic tool in 1st generation
Black African-Caribbean and South Asian UK migrants than in the Edinburgh Artery Study, reflecting the findings of
other diagnostic questionnaires in these minority ethnic groups. However this study is limited by sample size so
conclusions should be interpreted with caution.
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Background
Peripheral artery disease (PAD) is an important health-
care problem in developed nations and is associated
with considerable morbidity and mortality. Intermittent
claudication (IC) is the most common symptomatic
manifestation of PAD, and typically occurs in up to one
third of patients with this disease [1]. Intermittent clau-
dication is characterised by pain, aching or cramping in
the calf, buttock, hip or thigh on ambulation that
resolves upon rest. Symptoms arise from an inadequate
blood supply to the peripheral arteries of the legs that
result in anaerobic metabolism and build up of lactic
acid within the muscles. Only about a quarter of
patients with IC will ever significantly deteriorate [1].
Ankle brachial pressure index (ABPI) is the gold stan-
dard for the assessment of both asymptomatic and symp-
tomatic PAD [2]. A value of <0.9 is indicative of PAD,
with sensitivity and specificity of 95% for detecting angio-
gram positive disease [3-5]. Intermittent claudication can
be diagnosed with the use of a questionnaire along with
evidence of PAD. The Edinburgh Claudication Question-
naire (ECQ) was first validated by Leng et al. 1992 after
noting that the previous WHO/Rose questionnaire had
low sensitivity [6] This patient administered questionnaire
was administered to a predominantly European popula-
tion and was found to be 91.3% sensitive and 99.3% spe-
cific for IC in comparison to a doctor made diagnosis [6].
It was also found to have excellent reliability after repeat-
ing the questionnaire at 6 months. The ECQ has been
validated in French and Brazilian Portugese [7-9] and in
English in a community based study in the Netherlands
[10] though not amongst languages of the Indian Sub-
continent or amongst Black African-Caribbean groups.
Ethnic minority groups make up 7.9% of the general
population of the UK [11]. The largest of these being
Asian/Asian British (50.2%) and Black/Black British
(24.8%) [11]. Studies have shown that questionnaires
designed to diagnose cardiovascular diseases in Eur-
opean populations may not always be applicable in an
ethnically diverse population [12,13]. In order to meet
the healthcare needs of the diverse populations which
exists in the UK [11], it is important to know if any dif-
ferences exist in the reporting of symptoms of disease
and also whether current diagnostic tools designed in
European populations are applicable in the diagnosis of
disease in other ethnic groups.
The purpose of this sub-study to the Ethnic-Echocar-
diographic Heart of England Screening Survey (E-
ECHOES) [14] was to determine the diagnostic accuracy
of the ECQ to diagnose PAD, defined by ABPI <0.9, in
languages of the Indian sub-continent and also in English
speaking Black African-Caribbean groups, with a view to
their use or adaptation in a follow up epidemiological
survey.
Methods
Translation of Edinburgh Claudication of Questionnaire
A diagrammatic representation of the translation
process for each South Asian language is shown in Fig-
ure 1. The original ECQ was formally translated into
each of Hindi, Punjabi, Gujarati, Urdu and Bengali
(Additional file 1). For each translation a consortium
comprising 3 bilingual healthcare professionals and a lay
person was used to assess grammatical and semantic
equivalence. A general consensus was made between
these 4 people as to whether amendments needed to be
made to the original translation. If so, the suggested
amendments were sent back to the initial independent
translator and a new version was produced. Once a
translation was deemed to be acceptable, it was then
independently back-translated into English. The back-
translated version was then compared to the original
English version of the ECQ. All translations were found
to be grammatically and semantically equivalent. Trans-
lated versions of the ECQ are shown in appendix 1.
Study Design &Recruitment
This was a sub-study of the E-ECHOES UK community
survey screening South Asian and Black African-Carib-
bean residents of Birmingham aged 45 years or over for
heart failure. The design of the E-ECHOES study has
been reported previously, and we provide a brief sum-
mary [14]. Using 2001 Census data, wards serving the
Birmingham Special Health Authority area, having >50%
Black and minority Ethnic Groups as residents were
selected and 20 practices recruited from these wards.
Using the practice age-sex register, all subjects of South
Asian or Black ethnicity age 45 and over were invited to
participate. Subjects attended for an assessment at their
local general practice. All participants screened between
October 2007 and February 2009 were asked to com-
plete the ECQ in their chosen language. Participants
answering ‘yes’ to question one were subsequently
invited back for ABPI assessment. The study was
approved by the local research and ethics committee
and written informed consent was obtained from all
patients.
Questionnaire Validation
Patients attending for assessment as part of E-ECHOES
were asked to complete the ECQ in their preferred lan-
guage, including English. All literate patients completed
the questionnaire independently and illiterate patients
were provided with a bilingual interpreter if required
and the questions were read out to them as written. Par-
ticipants responding negatively to question one of the
ECQ ("Do you get a pain or discomfort in your leg(s)
when you walk?”) in any language were not included in
the analysis.
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PAD Assessment
The presence of PAD was assessed through the measure-
ment of ABPI which was measured at rest in the supine
position with a hand held 8 MHz Doppler (Huntleigh
Super Dopplex II) and a manual sphygmomanometer.
Systolic blood pressure (SBP) in the brachial artery was
measured in both arms using an appropriately sized
blood pressure cuff and Doppler detection in the antecu-
bital fossa. SBP was recorded 3 times in each arm, and in
the left and right dorsalis pedis and posterior tibial
 
Formal Translation of Edinburgh 
Claudication Questionnaire by Applied 
Language Solutions* into Punjabi, Urdu, 
Bengali, Hindi, Gujarati  version 1.0 
(Translator 1) 
Translation discussed amongst group of 3 
bilingual healthcare professionals and lay 
persons   
Amendments made and agreed upon by 
aforementioned group 
Amendments sent back to translator 1 and 
version 2.0 produced 
Version 2.0 checked by aforementioned 
group 
Version 2.0 sent to Applied Language 
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translated into English 
Version 2.0 compared with original ECQ for 
grammatical/ semantic equivalence by 
researcher team 
If acceptable version 2.0 was used in 
validation exercise 
* www.appliedlanguage.com/ 
Figure 1 Translation process of the Edinburgh Claudication Questionnaire.
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arteries just proximal to the malleoli. For each pressure
measurement, the pulse was located using the Doppler
probe and the cuff then inflated until the pulse was oblit-
erated. The cuff was then deflated slowly and the pres-
sure noted when the pulse detected by the Doppler
probe re-appeared. ABPI was calculated for each leg as
the ratio of the higher of the two SBPs at the ankle and
the average of the left and right brachial SBP, unless
there was a discrepancy ≥10 mmHg in blood pressure
values between the 2 arms, in which case the higher side
SBP was used. To standardise the blood pressure mea-
surements all recordings were performed by 1 operator
(PB), trained in the measurement of ABPI.
ABPI values ≤0.9 in one or both legs were considered
diagnostic of PAD. The absence of PAD was defined as
levels from 0.91 - 1.4 in the absence of re-vascularisa-
tion of the lower limbs. ABPI values >1.4 were excluded
from the analysis as they do not define the diagnosis of
PAD.
Results of the Edinburgh Claudication Questionnaire
The diagnosis of a positive questionnaire was made on
the basis of the original guidelines - see additional file 1.
The respondent must have answered yes to question 1,
no to question 2, yes to question 3, usually disappears
in less than 10 minutes to question 5 and in question 6,
mark the calf, thigh or buttock regions. A negative ques-
tionnaire was one that did not have this exact combina-
tion. Question 4 was only used to define the severity of
claudication if present.
Definition of Intermittent Claudication
A positive questionnaire along with an ABPI <0.9 would
be diagnostic of intermittent claudication for the pur-
pose of this study.
Statistical analysis
Questionnaire performance was assessed using Minitab
15 (State Coll, PA). The sensitivity, specificity, positive
predictive value, negative predictive values were calcu-
lated. Diagnostic accuracy was then calculated by dividing
the number of individuals under correct classification on
the ECQ by the total number of subjects assessed.). Data
with a continuous variation were subjected to the Ander-
son-Darling test to determine mode of distribution. If
normally distributed, such data is summarised using
mean and standard deviation, and if non-normally dis-
tributed by median inter-quartile range. One way
ANOVA was used to assess whether there were any dif-
ferences in continuous variables between the 3 groups
(speakers of English, Punjabi or Bangladeshi). Fisher’s
exact test was used in 2 × 2 tables between participants
with ABPI <0.9 and participants without for each ques-
tion of the ECQ to determine whether any particular
question was responsible for contributing to the differ-
ences in overall sensitivity and specificity of the study
questionnaires. Significance was defined as p < 0.05.
Results
All Participants (n = 2831) screened as part of E-
ECHOES between October 2007 and February 2009
were asked to complete the ECQ in their chosen lan-
guage. 154 participants (5.4%) answering positively to
question one “Do you get pain or discomfort in your leg
(s) when you walk? were invited to attend for a subse-
quent assessment of ABPI of which, 74.3% of eligible
participants attended. Demographic data for attenders
and non-attenders is shown in Table 1. Non-attendees
were significantly younger (59 standard deviation [SD]
[9] vs. 65 [11] years; p = 0.015) and had significantly
more Gujarati speakers (14.3 vs. 1.8%; p = 0.003). There
were no differences in cardiovascular risk factors and
illiteracy rate between those participating in validation
exercise and those not.
The total number of respondents completing each ver-
sion of the ECQ is illustrated in Figure 2. All participants
completing the ECQ in English were 1st generation Black
Caribbeans. All participants completing the translated
versions were 1st generation South Asian migrants. Of
the 6 languages, only English, Punjabi and Bengali had
participants with ABPI <0.9 and ECQ suggestive of
Table 1 Characteristics of Participants Eligible for
participation in Validation Study
Variable ABPI attendees
(n = 113) [SD]
Non-attendees
(n = 41) [SD]
p-value
Age 65 [11] 59 [9] 0.015
Male (%) 53 52 0.916
Illiteracy (%) 29.5 31 0.875
Language
Bengali (%) 17.7 10.7 0.371
English (%) 32.7 46 0.175
Guajarati (%) 1.8 14.3 0.003
Punjabi (%) 32.7 25 0.429
Urdu (%) 15 3.6 0.088
mean SBP (mmHg) 138 [25] 135 [16] 0.62
mean DBP (mmHg) 77 [12] 79 [8] 0.585
BMI 29 [5] 31 [5] 0.06
Ever Smoker (%) 56.6 58.6 0.846
Current Smoker (%) 15.3 31 0.057
Hypertensive (%) 65.5 69 0.732
Diabetic (%) 50 34.5 0.145
CAD (%) 35.5 25 0.301
CBVD (%) 16.1 13.8 0.762
SD: Standard deviation; SBP: systolic blood pressure; DBP: diastolic blood
pressure; BMI: body mass index; CAD: coronary artery disease; CBVD:
cerebrovascular disease
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claudication, so these were used in the questionnaire vali-
dation in this pilot study.
The mean age of participants in this study was
65 years of whom 53% were males and 29.5% were illit-
erate. PAD was evident in 21.2% [95% CI: 14.7-29.7] of
subjects with a positive response to ECQ question one
and subsequently invited back for ABPI assessment.
Intermittent claudication was present in 8.8% [95% CI:
4.9-15.5] of these participants. There was no significant
age difference between those with PAD and those with-
out. The participant demographics of those completing
each version of the ECQ are shown in Table 2.
Punjabi Questionnaire
Thirty-seven participants completed this translated ver-
sion (Table 2). Their mean age was 66 [s.d. 13] years
and 41.7% were male. 49.5% were illiterate and required
a bilingual translator to read and interpret the partici-
pants’ responses. For subjects attending school, the
median age of leaving education was 15 [inter-quartile
range (IQR) 9-17] years, with only 2.7% attending higher
education. The sensitivity of the Punjabi ECQ was 50%,
specificity 87%, positive predictive value (PPV) 43% and
negative predictive value 90% (Table 3). The diagnostic
accuracy of this version was 83.8%. We attempted to
look for differences in sensitivity and specificity between
illiterate (sensitivity 33.3%; specificity 92.9%) and literate
(sensitivity 66.6%; specificity 86.7%) participants. There
were no differences in diagnostic accuracy between
these 2 groups (84.2 vs.83.3%). We also attempted to
investigate whether age would affect the sensitivity and
specificity of the ECQ and found participants under the
age of 60 years had higher sensitivity (100 vs. 50%) but
lower specificity (83.3 vs.93%) than those older than
60 years. However due to very small numbers of true
claudicants significance was not reached. No differences
in diagnostic accuracy between those under or over
60 years were reported (<60 years: 84.6%; >60 years:
84.2%).
Bengali Questionnaire
Twenty participants completed the Bengali translation
(Table 2), in whom the mean age was 64 [s.d. 9] years
and 66.7% were male. 50% were illiterate, and required
a bilingual translator to complete the questionnaire,
and of those attending school the median age of leav-
ing was 11 [IQR [8-15]] years. Only 5% attended higher
education. The sensitivity and specificity of this transla-
tion were 33.3% and 50% respectively and PPV and
NPV were 13% and 73% respectively (Table 3). The
diagnostic accuracy of the Bengali ECQ was 45%. None
of the illiterate Bengali speakers had intermittent clau-
dication and so we could not compare the sensitivity of
this questionnaire between those attending school and
those whom never attended. The specificity between
the former and latter were 66.7 and 50% respectively
bit this failed to reach statistical significance. Likewise
no Bengali participants below the age of 60 had
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Subjects screened by E-ECHOES 
between October 2007 and 
February 2009 (n=2831) 
Participants attending for ABPI 
assessment (n=113) 
English 
ECQ (n= 37) 
Bengali 
ECQ (n= 20) 
Punjabi 
ECQ (n= 37) 
Urdu ECQ 
(n= 17) 
Hindi  
ECQ (n= 0) 
Gujarati  
ECQ (n= 2) 
Used in Validation Exercise 
Eligible participants (n=154) 
Figure 2 Recruitment of subjects.
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intermittent claudication and no significant difference
in sensitivity was found with age. Diagnostic accuracy
did not differ significantly between the 2 groups (<60
years: 50%; >60 years: 58.3%)
English Questionnaire
Thirty-seven participants completed the original English
version of the ECQ (Table 2), all of whom were African
Caribbean. Their mean age was 67 [s.d. 9] years and
55.9% were male. All participants attended school and
the median age of leaving school was 16 [IQR 15-17]
years. 2.7% attended higher education. Sensitivity and
specificity were 50% and 68% respectively and PPV and
NPV were 43% and 74% (Table 3). The diagnostic accu-
racy of this version was 62.2%. The sensitivity of the
ECQ in those under 60 and over 60 years of age were
50 vs. 55.6% respectively and specificity were 100 vs.
75% respectively but results were not significant due to
the low number of participants. The diagnostic accuracy
was 66.7% for <60 years and 56.7% >60 years of age.
Overall Cohort
There was no difference in age, sex distribution and pre-
valence of cardiovascular risk factors between the Eng-
lish, Punjabi and Bengali ECQ groups (Table 1). There
were also no differences in body mass index and waist
circumference in these 3 groups. There were significant
differences in illiteracy between South Asian participants
and African Caribbean participants (Table 2). Of those
attending school however, no significant differences
were found in median age of leaving and proportion of
people attending higher education.
We investigated the sensitivity and specificity of each
of the questions 2 to 6 in the ECQ (Table 4). In all lan-
guages question 3, “Do you get it [Pain] when you walk
uphill or hurry?” was the most sensitive. The least sensi-
tive question was question 5, pertaining to duration of
pain. This question was overall the most specific in the
diagnosis of intermittent claudication.
Discussion
We have shown that translated versions of the ECQ into
South Asian languages and the original English version
in 1st generation Black Caribbean migrants have lower
sensitivity and specificity than the original version [6]
but similar levels reported in other populations [7,10].
We also report significant differences in diagnostic accu-
racy between the Punjabi, Bengali and English versions.
Our study differs from the study by Leng et al. in that
we used ABPI, an objective measure, rather than a doc-
tor made diagnosis of PAD.
The ECQ was developed and validated as part of the
Edinburgh Artery Study [6] with the objective of
Table 2 Participant Demographics by language of Edinburgh Claudication Questionnaire
Variable English* (±SD) [IQR]
n = 37
Punjabi (±SD) [IQR]
n = 37
Bangladeshi (±SD) [IQR]
n = 20
p-value
Age (years) 67 (9) 66 (13) 64 (9) 0.577
% Male 55.9 41.7 66.7 0.192
% Illiteracy 0 45.9 50 <0.0001
Age of leaving school 16 [15-17] 15 [9-17] 11 [8-15]> 0.648
% Higher education 2.7 2.7 5 0.874
% ABPI <0.9 32.4 16.6 20 0.237
% IC 16.2 8.1 5.0 0.345
ABPI 0.95 1.03 0.98 0.155
Diabetes mellitus (%) 65.4 34.5 58.8 0.062
Hypertension (%) 73.9 60 70.6 0.532
Ever Smoker (%) 61.1 40.5 57.9 0.182
Current Smoker (%) 14.8 20.6 10.5 0.616
Coronary artery disease (%) 37 28.1 52.6 0.216
Cerebrovascular disease (%) 24.1 9.4 11.8 0.251
Body Mass Index 30.4 (5.5) 28.2 (5.4) 28.2 (4.3) 0.271
Waist circumference (cm) 92.6 (14.8) 94 (13.9) 97.4 (11.5) 0.488
SD: standard deviation; ABPI: ankle brachial pressure index; IC: intermittent claudication; * 1st Generation Black Caribbean UK migrants. Data presented as mean
(SD) or percentage.
Table 3 Sensitivity, Specificity, Positive and Negative
predictive values of the Edinburgh Claudication
Questionnaire
Language Sensitivity (%)
[95% CI]
Specificity (%)
[95% CI]
PPV (%)
[95% CI]
NPV (%)
[95% CI]
English* 50 [22-78] 68 [50-86] 43 [16-68] 74 [55-91]
Punjabi 50 [10-90] 87 [75-99] 43 [5-79] 90 [79-100]
Bangladeshi 33.3 [0-86] 50 [26-75] 13 [0-31] 73 [45-99]
* 1st Generation Black Caribbean UK migrants; PPV: positive predictive value;
NPV: negative predictive value; CI: confidence interval
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improving the sensitivity of the WHO/Rose Claudication
Questionnaire [15]. The researchers questioned 300 parti-
cipants over the age of 55 with leg pain and reported
91.3% sensitivity and 99.3% specificity of the ECQ at diag-
nosing intermittent claudication. The original ECQ was
used in large observational study investigating people pre-
senting to their general practitioner with symptoms sug-
gestive of IC, in the Netherlands, which reported a much
lower sensitivity of 56.2% [10]. Makdisse et al. recently
published a Brazilian Portuguese version of the ECQ and
reported 85% sensitivity and 93% specificity [9]. Previously
Aboyans et al. published a French version with 86.5% sen-
sitivity and 95.6% specificity [8] which was subsequently
repeated by Lacroix et al., who reported a marked differ-
ence in the questionnaire’s sensitivity at 47% [7].
Studies have previously shown that questionnaires
designed to diagnose cardiovascular disease in White
European populations may not always be applicable in
an ethnically diverse population [12,13,16]. Our preli-
minary findings suggest the ECQ is not a sensitive or
specific diagnostic tool for IC in Black African-Carib-
bean and South Asian groups. This reflects the findings
of other researchers using the Rose Angina question-
naire [12,13]. It is possible that South Asians and Blacks
are less good at describing pain than white European
populations, which may account for the apparent differ-
ences in sensitivity and specificity when compared to
Leng et al. [6]. Indeed it has previously been reported
that the Rose Angina questionnaire has a lower sensitiv-
ity and specificity in South Asians than in white
Europeans [12]; site of pain and duration of pain being
least likely to score a positive response to Rose Angina
questionnaire in both South Asian men and women. We
found question 5 of the ECQ, pertaining to duration of
pain to have the least specificity of all of the questions
in the ECQ in all versions, which may partly explain the
low sensitivity and specificity we found overall. People
of African descent have also been reported to be less
likely to score positively to angina using the Rose ques-
tionnaire and less likely to seek treatment than white
group [16].
We used an objective measure (ABPI) to diagnose
PAD rather than clinical assessment only, and our find-
ings of lower sensitivity and specificity, positive and
negative predictive values of the ECQ when compared
to Leng et al. are comparable to other population sur-
veys [7,10]. The Edinburgh artery study used clinical
assessment, rather than ABPI, to diagnose PAD and as
such there would be an increased chance of matching
ECQ results with the presence of PAD as both diag-
noses would have focussed on symptomatic disease.
Using an objective measure such as ABPI would put
patients with ABPI < 0.9 but ECQ negative as being
false positives and patients representing symptoms of IC
(ECQ positive) but ABPI > 0.9 would be classed as false
negatives, which would lower the sensitivity and specifi-
city and overall accuracy of the questionnaire in its
current form.
Limitations
The main limitations to this study were recruitment of
participants answering positively to question one of the
ECQ and re-attendance for ABPI measurement. Pre-
vious studies used more symptomatic participants in
their validation exercises [9,10]. However, as the
E-ECHOES study [14] was based within primary care
and screened all eligible subjects whether or not they
were symptomatic with cardiovascular disease; only 5.4%
of the 2831 E-ECHOES participants were eligible to take
part in this sub-study. The attempt to validate the ECQ
in several languages meant the number of expected
cases of IC in each language questionnaire was going to
be low. Of the eligible participants, only 74.3% returned
for ABPI assessment. This may have resulted in respon-
der bias and may have affected the validity of the ECQ.
We analysed potential differences in participant charac-
teristics between non-attendees and those participating
in the validation exercise and suggest that the signifi-
cantly younger age of the former group may have
resulted in work-related commitments preventing a
return visit for ABPI measurement. However, the
younger age group might also have had a lower risk of
PAD and therefore may not have yielded more cases of
IC. It is possible the inclusion of illiterate participants
Table 4 Sensitivity, Specificity, Positive and Negative
predictive values of each question of the Edinburgh
Claudication Questionnaire
ECQ Question Sensitivity (%) Specificity (%) PPV (%) NPV (%)
English (n = 37)
Q2 25 44 8 75
Q3 100 20 19 100
Q4 75 44 20 90
Q5 41.7 48 13 81
Q6 66.7 20 14 76
Punjabi (n = 37)
Q2 50 45.2 7 91
Q3 100 32.3 8 1
Q4 100 32.3 11 1
Q5 66.7 64.5 14 96
Q6 83.3 22.6 9 94
Bengali (n = 20)
Q2 75 62.5 10 98
Q3 100 62.5 5 100
Q4 75 40 6 97
Q5 25 50 3 93
Q6 100 62.5 5 1
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may have contributed to the low sensitivity, specificity
and diagnostic accuracy of the ECQ versions. However,
we found no significant differences in these groups. It is
also possible that the age of participants may have con-
tributed to the diagnostic accuracy of the questionnaires.
However we found no significant differences. Our find-
ings must be interpreted with caution however due to
aforementioned sample size limitations.
Another limitation is that we used ABPI alone as a
diagnostic tool for PAD, rather than confirming the
diagnosis with imaging. As such, subjects with arterial
calcification may have had falsely elevated ABPI, contri-
buting to some of the false negative results, which may
have masked an underlying diagnosis of claudication.
Other diseases potentially affecting our population, such
as Takayasu disease, would not have been detected by
ABPI alone and as such may have also contributed to
the false negatives we found.
Conclusions
This validation study findings suggest the original English
ECQ is not a sensitive or specific tool in the diagnosis of
intermittent claudication in UK Black African Caribbean
migrants. Punjabi and Bengali versions also did not show
high sensitivity and specificity. Larger studies, involving
minority ethnic groups, need to be performed before firm
conclusions can be made about the utility of the ECQ in
non-White groups. The high concordance between cardi-
ovascular risk factors and leg pain reported in this sub-
study should prompt clinicians to perform an objective
assessment of PAD, such as ABPI, in suspicious patients
presenting to primary and secondary care. Subjects with
ABPI <0.9 should undergo further investigations to con-
firm the diagnosis and if appropriate, should receive
optimal medical management.
Additional material
Additional file 1: The Edinburgh Claudication Questionnaire (ECQ)
[6]. This file contains the translated versions of the Edinburgh
Claudication Questionnaire into Bengali, Gujarati, Hindi, Punjabi, and
Urdu.
Acknowledgements
We are grateful to all the subjects; practice staff including receptionists,
nurses, managers and general practitioners for taking part in this study. The
opinions expressed in this paper are not necessarily those of the funding
bodies. We thank all members of the E-ECHOES Team and Ronnie Hayes,
City Hospital, Birmingham. In addition, we thank Professor Fowkes for
granting permission to use and translate the Edinburgh Claudication
Questionnaire.
Funding
This work was supported by the British Heart Foundation (PG/05/036), Heart
of Birmingham Teaching Primary Care Trust, Sanofi Aventis UK and through
the National Health Service R&D support funding (Primary Care Research
Network-Central England).
Author details
1University of Birmingham Centre for Cardiovascular Sciences, City Hospital,
Birmingham, B18 7QH, UK. 2Department of Vascular Surgery, City Hospital,
Birmingham, B18 7QH, UK. 3Primary Care Clinical Sciences, University of
Birmingham, Edgbaston, Birmingham B15 2TT, UK.
Authors’ contributions
PCB, GHYL and PSG conceived the study that was developed with SS and
ADB. PCB undertook measurements, statistical analysis and wrote the first
draft. All authors read, commented and approved the final version. PSG is
guarantor.
Competing interests
The authors declare that they have no competing interests.
Received: 5 January 2011 Accepted: 3 June 2011 Published: 3 June 2011
References
1. Norgren L, Hiatt WR, Dormandy JA, Nehler MR, Harris KA, Fowkes FGR on
behalf of the TASC II working group: Inter-society consensus for the
management of peripheral arterial disease (TASC II). Eur J Vasc Endovasc
Surg 2007, 33:S1-S75.
2. Hirsch AT, Haskal ZJ: ACC/AHA 2005 Practice Guidelines for the
Management of Patients With Peripheral Arterial Disease (Lower
Extremity, Renal, Mesenteric, and Abdominal Aortic). Circulation 2006,
113:e463-e465.
3. Dormandy JA, Rutherford RB, TASC Working Group: Management of
peripheral arterial disease (PAD). J Vasc Surg 2000, 31:S1-S296.
4. Hummel BW, Hummel BA, Mowbry A, Maixner W, Barnes RW: Reactive
hyperaemia vs. treadmill exercise testing in arterial disease. Arch Surg
1978, 113:95-98.
5. Matzke S, Franckena M, Alback A, Railo M, Lepantalo M: Ankle brachial
index measurements in critical leg ischaemia- the influence of
experience on reproducibility. Scand J Surg 2003, 92:144-147.
6. Leng GC, Fowkes FG: The Edinburgh claudication questionnaire: an
improved version of the WHO/Rose questionnaire for use in
epidemiological surveys. J Clin Epidemiol 1992, 45:1101-9.
7. Lacroix P, Aboyans V, Boissier C, Bressollette L, Leger P: Validation of a
French translation of the Edinburgh claudication questionnaire among
general practitioners’ patients. Arch Mal Coeur Vaiss 2002, 95:596-600.
8. Aboyans V, Lacroix P, Waruingi W, Bertin F, Pesteil F, Vergnenègre A,
Laskar M: French translation and validation of the Edinburgh
Questionnaire for the diagnosis of intermittent claudication. Arch Mal
Coeur Vaiss 2000, 93:1173-7.
9. Makdisse M, Neto RN, Chagas ACP, Brasil D, Borges JL, Oliveira A, Gordillo J,
Balsalobre G, Crozariol L, Pinho M, Oliveira R, Salles AF: Cross-cultural
adaptation and validation of the Brazilial Portuguese version of the
Edinburgh Claudication Questionnaire. Arq Bras Cardiol 2007, 88:441-445.
10. Bendermacher BLW, Teijink JAW, Willindendael EM, Bartelink ML, Buller HR,
Peters RJG, Boiten J, Langenberg M, Prins MH: Symptomatic peripheral
arterial disease: the value of a validated questionnaire and clinical
decision rule. Br J Gen Pract 2006, 56:932-944.
11. Gill PS, Kai J, Bhopal RS, Wild S: Health care needs assessment: black and
minority ethnic groups. In Health Care Needs Assessment. The
epidemiologically based needs assessment reviews. Third series. Edited by:
Stevens A, Raferty J, Mant JM. Radcliffe Medical Press: Oxford; 2007:227-399.
12. Fischbacher CM, Bhopal R, Unwin N, White M, Alberti KGMM: The
performance of the Rose angina questionnaire in South Asian and
European origin populations: a comparative study in Newcastle, UK. Int J
Epidemiol 2001, 30:1009-1016.
13. Sorlie P, Cooper L, Schreiner P, Rosamond W, Szklo M: Repeatability and
validity of ther Rose Questionnaire for angina pectoris in the
Atherosclerosis Risk in Communities Study. J Clin Epidemiol 1996,
49:719-725.
14. Gill PS, Davis R, Davies M, Freemantle N, Lip GYH: Rationale and study
design of a cross sectional study documenting the prevalence of heart
failure amongst minority ethnic communities in Birmingham: the E-
ECHOES (Ethnic-Echocardiographic Heart of England Screening) Study.
BMC Cardiovascular Disorders 2009, 9:47.
15. Rose GA: The diagnosis of ischaemic heart pain and intermittent
claudication in field surveys. Bull Wld Hlth Org 1962, 27:645-658.
Bennett et al. BMC Medical Research Methodology 2011, 11:85
http://www.biomedcentral.com/1471-2288/11/85
Page 8 of 9
16. Raczynski J, Taylor H, Cutter G, Hardin M, Rappaport W, Oberman A: Rose
questionnaire responses among black and white inpatients admitted for
coronary heart disease: findings from the Birmingham-BHS Project. Ethn
Dis 1993, 3:290-302.
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2288/11/85/prepub
doi:10.1186/1471-2288-11-85
Cite this article as: Bennett et al.: Validation of the Edinburgh
Claudication Questionnaire in 1st generation Black African-Caribbean
and South Asian UK migrants: A sub-study to the Ethnic-
Echocardiographic Heart of England Screening (E-ECHOES) study. BMC
Medical Research Methodology 2011 11:85.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Bennett et al. BMC Medical Research Methodology 2011, 11:85
http://www.biomedcentral.com/1471-2288/11/85
Page 9 of 9
